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As mankind continues to advance and new applications and technologies emerge, innovative research in computer arithmetic is essential. Important applications, including multimedia processing, cryptography, and computer graphics, all need novel arithmetic algorithms and hardware designs to satisfy stringent area, delay, and power requirements. Furthermore, advances in VLSI technology, innovations in tools for electronic design automation, and the advent of nanotechnology and quantum computing offer new opportunities for implementing complex algorithms in hardware.
This special issue presents recent high-quality research in computer arithmetic. The 12 papers included in this special issue were selected from 36 papers submitted in response to an open call for papers. This call for papers followed the 16th IEEE International Symposium on Computer Arithmetic, which took place in Santiago de Compostella in June 2003. Each paper received at least three reviews and the top papers were selected for inclusion in this special issue. Six papers are expanded versions of the papers presented at the 16th IEEE Symposium on Computer Arithmetic, three are expanded versions of papers presented at other conferences, and three are original contributions. The papers in the special issue are grouped into four categories: number systems, multiplication and division, elementary functions, and cryptography.
Number systems are an important research topic since they form the basis of computer arithmetic. In the 21st century, new number systems are needed that are well-suited to emerging technologies and applications. In the paper "Addition Related Arithmetic Operations via Improving the efficiency of multiplication and division continues to be a vital research area due to the widespread use of multiplication in many important applications and the long latency of most division algorithms. In the paper "High-Performance Low-Power Left-to-Right Array Multiplier Design," Zhijun Huang and Milo s s D. Ercegovac present several techniques for improving the performance and power dissipation of array multipliers. These techniques include signal flow optimization during partial product reduction, a left-to-right leapfrog structure, and splitting of the reduction array into upper and lower parts. In the paper "Architecture and Implementation of a Vector/ SIMD Multiply-Accumulate Unit," Albert Danysh and Dimitri Tan introduce a 64-bit fixed-point vector multiplyaccumulator (MAC) architecture that supports one 64 Â 64, two 32 Â 32, four 16 Â 16, or eight 8 Â 8 bit signed/ unsigned multiply-accumulate operations. Compared to a scalar 64-bit MAC, the proposed vector 64-bit MAC has only a small increase in area and delay. In the paper "Digit Selection for SRT Division and Square Root," Peter Kornerup gives expressions for the number of bits needed from the truncated remainder and divisor to guarantee correct digit selection for SRT division. He then extends this analysis for SRT square root and shows that SRT square root often requires more bits than SRT division.
Fast methods for computing elementary functions are important due to their frequent use in digital signal processing, multimedia, and computer graphics applications. In the paper "High-Speed Function Approximation Using a Minimax Quadratic Interpolator," Jose-Alejandro Piñ eiro, Stuart F. Oberman, Jean-Michel Muller, and Javier D. Bruguera present a high-speed method for approximating elementary functions. Their method uses New algorithms and architectures for cryptography are needed due to the growing importance of information security and the need to transmit secure information at very high speeds. Techniques for public key cryptography often perform operations on very large integers or large finite fields. In the paper "Five, Six, and Seven-Term KaratsubaLike Formulae," Peter L. Montgomery describes new techniques for multiplying polynomials in subquadratic time. These techniques can be used recursively to facilitate multiplication of high degree polynomials, which is an important operation in elliptic curve cryptography. In the paper "A Class of Unidirectional Bit Serial Systolic Architectures for Multiplicative Inversion and Division over GFð2 m Þ," Amir K. Daneshbeh and M. Anwar Hasan propose systolic architectures for finite field arithmetic that use both triangular and polynomial basis representations. These architectures are free of carry propagation and suitable for hardware implementations for which the dimension of the field is large and may vary.
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